The hydrazide compound (2) was synthesized starting from 1-(2-fluorophenyl)piperazine via two steps. The reaction of compound (2) with different alkyl(aryl)isothiocyanates afforded the corresponding compounds (3a-c). 1,3-Thiazolidine derivatives (4a-c) were synthesized from the treatment of (3a-c) with ethyl bromoacetate. Mannich bases (6a-d) were synthesized with the treatment of (5a-c) with various suitable amines in the presence of formaldehyde. Compound (3) derivatives were converted to 1,2,4-triazole as the starting material of fluoroquinolone analogues (11a-c). Finally, synthesized compounds were examined their biological properties and some of these showed potent activity.
INTRODUCTION
Nowadays, bacterial strength towards used antibiotics has become a major worldwide problem [1] . Although new strategies have been developed for control and treatment of microbial infections, biological strength proceeds to be one of primary anxiety to the community welfare and academic society around the world. Due to the re-emergence of microbial threats with increased antibacterial resistance, high safety profile with novel and more active antibacterial agents are required [2] . 1,2,4-Triazole moiety is recognized to be a sophisticated molecule which is mainly used in the design of possible bioactive form. Its derived functions possess medicinal important activities [3] [4] [5] [6] [7] [8] [9] [10] . Several drugs have fungicidal activity like fluconazole, consisting of 1,2,4-triazole nucleus [11] .
Quinolones are mostly used in the fight against serious hospital-acquired and community-acquired infections. Therefore, quinolones became an important class of antibacterial agents [12] . These agents possess excellent safety profile, favorable pharmacokinetic characteristics, and broad antibacterial spectrum, respectively. In this way, they are well tolerated with against genitourinary infections and common respiratory tract pathogens [13] .
Over the years, heterocyclic compounds have been attracted scientific attention because of their diverse biological activities [14] . Among them, 4-thiazolidinones are the derivatives of thiazole have been indicated to own a varied range of biological properties containing antitubercular, anti-inflammatory, antitumor, antihistaminic, antibacterial, and anticonvulsant activities [15] . In recent years, to overcome the drug resistance problem, the concept of hybrid molecules, which contain two or more pharmacophore groups binding together covalently in one molecular framework, has been introduced in the medicinal chemistry field. These compounds that are obtained by molecular hybridization of several pharmacophore groups, act by inhibiting two or more conventional targets simultaneously, and this multiple target strategy has resulted in the development of a number of bioactive hybrid molecules [1] . Mannich reaction involves condensation of a compound with active hydrogens with suitable amine and formaldehyde [16] .
Mannich base functional group can increase the lipophilicity of essential amines and amides, which results in the increase of absorption through bio-membranes [17] .
Lipophilic properties of fluoroquinolones affect their ability to cross bacterial membranes [18] . In light of these considerations, we reported here the synthesis and investigation of 1,2,4-triazoles fused fluoroquinolone or Mannich bases as hybrid molecules own biological properties.
MATERIALS AND METHODS

Chemistry
Used chemicals were purchased from Fluka Chemie AG Buchs (Switzerland). Melting points were measured in open capillaries on a Büchi B-540 device. Reactions were determined by thin-layer chromatography (TLC) on silica gel 60 F254 aluminum sheets.
FT-IR spectra were recorded using a Perkin Elmer 1600 series FT IR spectrometer. 1 H NMR and 13 C NMR spectra were recorded in DMSO-d6 on a BRUKER AVENE II 400 MHz 
EXPERIMENTAL SECTION
Ethyl [4-(2-fluorophenyl)piperazin-1-yl]acetate (1)
To the mixture of 1-(2-fluorophenyl)piperazine (10 mmol) and triethylamine (15 mmol) in dry tetrahydrofuran, ethyl bromoacetate (10 mmol) was added at 0-5 °C. Then, the reaction mixture was taken to room temperature and stirred for additional 24 h. The precipitated salt was removed by filtration and the solvent was evaporated. The oily mass was purified with ethyl acetate. Yield 97%, mp 36-38°C. 
2-[4-(2-Fluorophenyl)piperazin-1-yl]acetohydrazide (2)
Hydrazine hydrate (2.5 mmol) was added to the solution of compound 1 (1 mmol 
General procedure for preparation of compounds 3a-c
The corresponding alkyl(aryl)isothiocyanate (1 mmol) was added to the solution of compound 2 (1 mmol) in ethanol and the reaction was irradiated in monomode microwave reactor in closed vessel at 150°C for 10 min. After evaporation, a solid appeared. This solid was purified with acetone:diethyl ether (1:2 v/v).
2-{[4-(2-Fluorophenyl)piperazin-1-yl]acetyl}-N-phenylhydrazine carbothioamide (3a)
Yield: 80%, mp 183-185°C. 1 
General procedure for preparation of compounds 4a-c
Ethyl bromoacetate (1 mmol) and dried sodium acetate (5 mmol) were added to the solution of compound 3a-c (1 mmol) in ethanol and the medium was irradiated in monomode microwave reactor in closed vessel at 150°C for 45 min. With removal of solvent with evaporation, an oily mass occurred, then it was purified with ethanol:water (1:3).
2-[4-(2-Fluorophenyl)piperazin-1-yl]-N'-[(4-oxo-3-phenyl-1,3-thiazolidin-2-ylidene]acetohydrazide (4a)
Yield: 60%, mp 150-151°C. 1 
N'-[3-benzyl-4-oxo-1,3-thiazolidin-2-ylidene]-2-[4-(2-fluorophenyl)piperazin-
1-yl]acetohydrazide (4c)
Yield: 45%, mp 198-199°C. 1 
General procedure for preparation of compounds 5a-c
Compounds 3a-c (1 mmol) and 20 mL of 2 N NaOH in water was irradiated in monomode microwave reactor in closed vessel at 150 °C for 15 min. Then, the reaction mixture was cooled to room temperature and acidified to pH 4 with 37% HCl. The resulting solid was filtered off, and purified with dimethyl sulfoxide-water (1:4).
5-{[4-(2-Fluorophenyl)piperazin-1-yl]methyl}-4-phenyl-4H-1,2,4-triazole-3-thiol (5a)
Yield: 87%, mp 179-180°C. 
General procedure for preparation of compounds 6a-d
To the solution of 5a-c (10 mmol) in dimethylformamide, a suitable amine (10 mmol) and formaldehyde (50 mmol) was added and the mixture was stirred at room temperature for 24 h. Then water was added to the reaction. The solid precipitated was filtered off and purified with dimethyl sulfoxide:water (1:3).
4-Benzyl-5-{[4-(2-fluorophenyl)piperazin-1-yl]methyl}-2-[(4-methylpiperazin-
1-yl)methyl]-2,4-dihydro-3H-1,2,4-triazole-3-thione (6a)
Yield: 60%, mp 72-73°C. 
1-Cyclopropyl-6-fluoro-7-{4-[(3-{[4-(2-fluorophenyl)piperazin-1-yl]methyl}-4-phenyl-5-thioxo-4,5-dihydro-1H-1,2,4-triazol-1-yl)methyl]piperazin-1-yl}-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (6d)
Yield: 79%, mp 225-226°C. 1 
Diethyl {[(3-chloro-4-fluorophenyl)amino]methylene}malonate (7)
The synthesis of this compound was achieved according to published procedure [19] . 
Ethyl 7-chloro-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylate (8)
The cyclization of 7 (1 mmol) that was published previously [19] ):
(NH), 3095 (Aromatic CH), 2987 (Aliphatic CH), 1698 (2C=O).
Ethyl 7-chloro-1-ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylate (9)
To obtain compound 9 that was published previously [19] , the solution of compound 8 (1 mmol) in dimethylformamide, ethyl bromide (5 mmol) and K2CO3 (2 mmol) was added. 
7-Chloro-1-ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (10)
The compound 9 (10 mmol) was refluxed with 2 N NaOH (100 mL) for 2 h [19] . Then, the resulting solution was cooled to room temperature and acidified with acetic acid. The precipitate solid was filtered off, washed with water, and purified with dimethyl sulfoxide- 
General procedure for the preparation of compounds 11a-c
The mixture of compound 10 (1 mmol), triethylamine (3 mmol) and compounds 5a-c (1.1mmol) in dimethylformamide was irradiated in monomode microwave reactor in closed vessel at 80°C for 15 min. After evaporation of the solvent, a solid was formed, which was washed with water and recrystallized with dimethylsulfoxide: water (1:3).
1-Ethyl-6-fluoro-7-[(5-{[4-(2-fluorophenyl)piperazin-1-yl]methyl}-4-phenyl-
4H-1,2,4-triazol-3-yl)thio]-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (11a)
Yield 70%, mp 200-201°C. 
Antimicrobial Activity Assessment
The test microorganisms were purchased from the Hifzissihha Institute of Refik Saydam (Ankara, Turkey). All the newly synthesized compounds were weighed and dissolved in hexane for preparing the extract stock solution of 20.000 microgram/milliliter (μg/mL). In the 1 H NMR spectrum of 5a-c, the SH signals were observed at 13.90 ppm (for 5a), 13 .69 (for 5b) 13 .97 (for 5c) as a proof of cyclization. In the findings [20, 21] . The mass spectrum of compounds showed peaks according to their molecular formula.
The preparation of compound (7) was obtained with the reaction of 3-chloro-4-fluoroaniline with diethylethoxymethylene malonate according to published procedure [19] . Then compound 7 was converted to (8) by cyclization with diphenyl ether. The reaction was carried out by microwave irradiation. With the use of MW conditions, higher yield was assessed; however, the important effect of MW irradiation was on reaction time. The complete conversion of the compound 7 in best yield was observed after microwave irradiation at 240 °C for 5 min. Compounds 8-10 were published in the literature [19] . Subsequently, compound 8 was alkylated with ethyl bromide using K2CO3 in dimethylformamide to give the corresponding compound (9) . As different from compound 8, 1 H and 13 C NMR spectrum of 9 showed extra peaks owing to ethyl group at the belonging chemical shift values, while the signal originated from any amino group was not recorded. In addition, mass spectrum and elemental analysis results confirm with the structure. Compound 10 was synthesized by the treatment of compound 9 with NaOH under reflux conditions [19] . In thepeak was recorded 14.96 ppm while the peaks belonging to ester group were not seen in the 1 H NMR spectrum.
The new fluoroquinolones 11a-c described herein were synthesized as shown in Scheme 2. 
Antimicrobial activity
Newly synthesized compounds were screened for their biological properties and the results were illustrated in Table 1 . This reveals that the most compounds own well activities against to test microorganisms with the mic values varying between 0.24-500 μg/mL. Compounds 3a, and 3b showed medium activity towards Enterococcus faecalis μg/mL and slight activity towards Ca with mics 62.5-500 μg/mL. Moreover, the conversion of compounds 5a-c to compounds 6a-d, which can be regarded as Mannich bases, resulted in a remarkable increase in the antimicrobial activity. Among these, the better activity was observed for compounds 6c and 6d carrying a fluoroquinolone unit.
According to Table 1 , it is more attractive to speculate the observation that the excellent antimicrobial activity results were observed for compounds 11a-c which triazolefluoroquinolone hybrid compounds on the test microorganisms, except Ca and Sc with the mic values between 0.24-1.9 μg/mL. In fact, the activity of these compounds was better than reference drugs, as shown table 1. Table 1 . Antimicrobial activity of the synthesized compounds (μg/mL). 
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